<i9)0*hmmw (jp) 02) & & $g (a) (n)mihwj±3tm 

^¥10-503788 



(43)^B ¥$10^(1998)4)3 7 0 



(5l)IntCl. 6 




F I 




C 0 8 J 5/22 




CO 8 J 


5/22 


B 0 l J 47/12 




B 0 1 J 47/12 B 


HO 1M 8/02 




HO 1M 


8/02 P 


8/10 






8/10 










(21)fflR#^ 


1$H¥7~ 530477 


(7i) mi® a 




(86) (22)mBJ0 


¥j£ 7 ^(1995) 5 3220 




7^U*"&*H. 12524 -2703 ~i-3 


(85)ffl|R53im0 


¥J$84p(1996)113220 








PCT/US 9 5/0 644 7 






(87)B»&@8#^ 


W09 5/3 2 2 3 6 


(72)3S9H# 


I— if, 


(87)B£&HB 


7 #(1995) 113300 




7^'J*-&«a. 12524 


(31)«$fc*£9»* 


0 8/247, 2 8 5 




y-f jfS'a.s^h D">x-< 32S 


(32)ffijfc0 


1994^5 3230 






(33)«5fctte-BB 


*B (US) 


(72)»§g# 










7^>J*^feffl. 12180 =a-3-^. 








M3-f, 22 XHJ-h 2435S&. 








-M>h 5 






(74)f$!A 


#S± =3 IE* 











(54) i&wvzm mmu4*>mmm^^*mvm 



(57) BBSS)) 

S& 1 ©W*» £>fg 2 ©M tzK«S9-r «ffift©98 

ufc-f (2) ttes«k5fcsn, 

fccfcOfeJifcbfeSSi^ttvhUv;^^ (3) *fc<fcgf* 
«fc 5 S tl&. * U T-$HP©-r * >e«ej«»*^ L 
#$LV>I£» (a) 25 ; &;V?fi£(±^;i/*>^ 
£CS&#TT=B£ft^-eSEBS£X»*>fl;U 

r (b) *uv-*ipj^-rs. ctt«to#sns. 




(2) 1 0-5 0 3 7 8 8 

3 . 7 v * $/ 





R 1 




R 3 




CH 8 c 




CH 2 c 






n 





R' 
l 

CH 2 CH=C-CH S 

R 8 

CH 2 C 




(3) 0-5 0 3 7 8 8 

R 7 f£-S0 3 H, -P(0)(0R 8 )0H, R 9 -S0 3 Hg;fc&-R 9 -P(0)(0R 8 )0MC:fe^TR 8 f;i 

tz & ©T-$) £Ii3<©$Bffl 1 IBfi©J^o 

4. 7U^r^>7>ig^^^i; (7Jl/77-tU7^ >) s #D^x>, 
* J; # 1) ^x> ©TkHHbSi^ft & ftfc * ©T- & 5 N If *©^B 3 IB* 

©Ho 

JK83!fc N tt#y;if-l/>*;fcfci:#y (a-^fMfi/» /&fr©P^#;*;b* 
®H4|B«©Mo 

6. RJSAST^ UP- h V it^-Z^l/l/ • ^-tfDx'- (ABS 

(a) v7DDoi^>/^/7n^^-tt>80/20ift3.6^a©7N^l/> ( 

(b) -5 o C^S0°CT»15^M30^ N tf^-eSffiT? 873»S14B^Jf# t 

( c ) £ft t & % & T'«°CT-30#M40#f?flM b ; 

(d) 40 6 CT-^7DDx^>^J;t>^>7D^^-y->^^^-&T3teli^^ 



(4) 10-503788 

(e) *fi^^^fe©rW*v^nnai^>/v^D^^1t>80/20*tS 
8 73M10M%©J9-fc»«*8£*S ; 

(f) ISi^SI±CiSltI^Mt?.^ d©J8ti*0M©'J>fc 
<fcfc50%**4>T?iRJKU ^O^HtMp 

©W2075S35m»%*6*4il*©<6H7l3«©**t^;i/*><b*nfc#y v 
-Mo 

9. M^25^;i/%JiJL±^;i/^>'fb^nfe^©T'^Sif5l<©fEa7sB«©]S 

10. Tf3<t»)^S*R*4«*: (a) g|$®flGH 1 75M8f3«©l^fifr©J3H 

; (b) wmzm&?%mi&&vm2<DtttLtz>mM-, (c) mmimuim 

;:fe<fctf (d) K^2«ffifcKflj«I*H«tt-rsJ;^tfC«:S 

11. ttfB 1 2 m^© 1 oiflttJitt^J; *)«fi££fts •€ bTM«1t 
ac»b»^Wi: bT«HB1"5ll*©IBH l 0IE«B©»m*&o 

1 2 . junT©#xaj; btezmm£&fc*4*>&mm&<D9im%& : 

* t u >n h >j x ? )vomo . 3 * h m 1 . 2 s a * £fc * t - 5 °c7jm 0 °c 

(b) -5°C75SO°CtT10^S30^ ^V^f^tT 8 7iS14B#M# 

b ; 

( c ) Z> £ T-*WCT« b ; 

(d) mm*£.KZ£'c®mzM%zK ; 



(5) 4$St¥ 10-503788 

(e) mm*mmm$£m&^ftWi*£.Kz&$\zmmmL ;?lt 

(f ) «$ii±i:^iit, mmmtg^ j*>fcm&m 

13. m^^y^^v^-^m¥m^m.bo,ooo^t^>^\y>- (x 

l 4 . ra^40^E;i/%w±^;u^Wb^tiT^5ii^©l5H 1 2gB»©^ 0 
1 5 . WTOXgip £ & £ if #©|&H 1 2 IE«©;£& ; 

(a) S?#uu3L#^/*/tu^*y>BQ/20$}z3.m*(D7>3-\s> ( 

% :fe«ktf y *n djl* >Ef>t*?j3.6^*©=^b«ltll*^tr 3-4 M%jgft£ 
75S0°CT-]!JPX. ; 

(b) - 5 °C75M0°CT- 1573S30#H^ i^TfMTf 8 75£14I#IM«# L 
( c ) £ * ^-r-^80°C-e3073rM40^F B %Dm L ; 

(e) iteH^fe©^i*:^y^DDx^>/^^D^-9->80/204iCS 
Silt 8 JbM10Mfi%©^-£M^*tf ; *5«tl>* 

(f) H»**aHR±K:jSa!UTit*^1-5o 

16. ^^l/>- (x^b>-7Yb» -^fb>h'J7D>^iti^ ( 

SEBS) ©*;i/*>iH^yv-©S^££&t£^T, SEBS©#£TT"£j$«H 

17. m^^ii^: (a) W*cDl5Hl^S8l3«©v>1"iiA 4 0« 
; (b) »Kt:«jH-r*»l*«fcW«2©»A-rsmai; (c) R-fe;U3*&# 



(6) 10-503788 

(d) ^l*«fcV^2«ffiipe>*lSi5<tVillS*leIJR-rs 

is. K»i73s*2«ffi©io*«js*«iia^j;D««$^ zhxmm&mn, 



(7) 0 - 5 0 3 7 8 8 

mm* 4 * >&m&*ffiLAj-c v * a rati 

*»Wt±«R«««iK:HL> SfcfcffiMBICfck M*M©^ J; 

Z£i±te^®T\ mt>¥®WWmftm%®mt) (power) %&7U 
■bX&tbMtbxm^o *Wmz, tmnm&s J*>&mm (ion-conducting 
membrane) fc £.-oXftMi*titz 2 "DOf&MWSL (electric electrode) 

-dx^Zo mwz (tz tints ?m) &-i5<Dmmx"(*>fo£ti, z(D?m 

^>li:©IWUffilU M©tl©«II^>i:S^ (re 
combine) t%><> Mfa&—ft<DWI&frbfafi0W&£%Liftitefttil£^ Hffi©M 
§ (potential garadient) » -#© 

ffli^ffcS©*^^©^ (external load) £iIUT^ < *>>0>©*$t£ 

tot, *8W©lWtt-f*>fcffi»£**i* «^©Mft^#W©#x© 
M«v&©S^B{3*^Ts Mt&mm&mttn (membranematerial) tOk 



(8) 1 0- 5 03 7 8 8 

y y 7 x;i/ h* Jfo/B*fMb3Mftte (wilson and Gottsfeld sL APPl.Electoroche 
m. 22 . 1-7 (1992) ) o tot, M©g6!jll Bfc&SttffgS"^ 

gcffitS § 3 «fc o ftK*«Ji"r * £ £ T- 3 o 

tv ra^> t7D> (Dupont Nafron) ©«k-5&^£fc^oJfcfb£ftfc#y 

©I^R/sti, ^«](35i*^<^i)ctoH^2.^-e±#l-So tot, 

Ml^ tT J- —Vincent, C.A. N Polymer Electrolyte 

Reviews I ,1987 #bs) . TO©# 'J T-f* % <1 #>fcmtZ>tzlsb(DX)\;*>ik 

*H^fF^4,849,311^(i, i^ifei^It 3fc#>C£?Ux# U v-v h 

It-caW (ion-conducting polymer composite material) ^^ttil^A* 
*S#^3,577,357^ ("M ^-winkler) fi, *;i/#Xb# U tT-;i/^ 



(9) *SS¥ 1 0-5 0 3 7 8 8 

V^l/>-X^b> h Vyuyt&n&fobK MlRW)lZ7m<b$ ft, &V>T\ ^ 
&bm&£fttcS0 3 /V 'Jxf;i/^7x-F^fflU 60°CT'1.5B$F^;i/*Wb 
£ftfc 0 ^©^H^ Z)l*>lb$fttzZ3-\s>- ftfi 

tis mk$T:mm^Ltbbft%#V^-®m&&tt®Zm&Ltz 0 Ililg^n 

^M^Gay et al ( Macromolecular ) 392-397 (1988) ] -< * 

VZm&Zfttci^) X^-V^ K) (mPEG) ©^ 

> ? > h $111 1- & & * ^ U > - y x > - * f - b > ^ItnUTI^o 

^iii: bt bfrfi&fr&Mo ^ ^>(i> $V ^AW^bfe^^thJiMmm©^ 
i&^t^jf-r^c mPEG£:/# v:n >My£ #>©*£££* 3 £&<i^U >^7- 

^¥i3j:oTM*bfe^n§©T-s zftt±(DV yr-vit, mnnmoi&vm 

*vfe©HJBI©M{;:;fc^-a *H^fF^5,091,275«IiEbfeck 5 £ N ^?LS^ 

ibcomwnmnx 

^i^titi^ 0 bfrb&#£>, cne>©mm©Pi)^©w*4ii^^s«b© 



(10) 8f«¥ 1 0-5 0 3 7 8 8 

Z) o 

M0.1//mT*feSo 





H 1 




n 3 




CH a [ 




ch 2 — c — 






n 





I 

CH a CH=C-CH a 



tut. jit>fcmMfrir&<DmfrbmiRt%z£tfx*%z>< 



CH 2 — C- 



Ar 



ZZX\ R 1 , R 2 , R 3 £cfc£>'R 4 &, zfc£ N 7i^MJ;U t fil7^iP^^ 



(11) 0-5 0 3 7 8 8 

R 7 (i-S0 3 H, -P(0)(0R 8 )0H, R 9 -S0 3 H^feii-R 9 -P(0)(0R 8 )0H^i5^TR 8 ^ 
m, n, pi5j;?>"q(i 0 ££f±50fr ^>10,000^T*©SiSlT-fe§o 

o 

(a) 3.6^M©7^b>- (x*-l/>-7*-l/» -^fl/Vh^D 
y 7 3 ^ * n d x* >80/^> 7 n ^^ir >20MM ( 3 - 4 M 
%) *<fcrf«i3.6a*o=K'fbfi£ll*^*t*y^nDx^>©** (0.6M% 
) *filifohyif-u>*^7x-hmt5^nni^>«« (0.6 
fiS%) H-5°C7iM0°CT-»tS ; 

(b) -5 0 CS0 0 CT1575M30^ 875S14«rlHiii^t5 



(12) 



10-503788 



(d) 40^T?^^DDx^>*J;VS/^D^"9->*3R»**T«!i««C* 
&©$#£*# £<> ; 

( e ) ttfflftKfi<Z)tt#& ^ddx^ >80/^> £ d ^-9- >20CBSI» 
£^T8 75S10M%©:I£-&M?#£#3 ; 

; (b) JliiiU SV>fcHtt£fl®m«ffi:feJ:V£2Wi; (c)fgl« 

mimmzmmtz^m ; is&w (d) »2«aitiwb(*:*fiask$*5&«)©^ 

So 



(13) 0-5 0 3 7 8 8 

*"T*3ia«C»»O*«*O.3^S1.2a«0 h Dx^;i/*;W 7i- b©jS§& 
SIOMt" 5 °C7}£ 0 °CT«n« 0 

(b) -5°C75SO°CT-l5^S30^ ^Tg&T- 8 75£l4B^if #"T 

3 ; 

(c) m&tZ>£xmo°CXlMmtZ> ; 

(d) M^II^ttil^So ; 

( e ) mm*mm*mmmm\znm&is#xi%--kmmm&ftz ; £<tt>* 

©£?£, »^bV>X5 L l^>^a*^U^-(^ »¥*9# : ?*#5O,OO()0;*?-U> 
% £ D < >{h £ nr v> s o 

mmtenmi*. &©*>©&^t?£&T&£ : 

(a) ^j3.6^fi©X^l^>- (x^b>-^U>) -^f-b>hU7* 

m.%) &&m.m*<D=Wtfmm*t&*iv*uu3L*y<o^ (o.6M% 
) *miMm®Yv^\sy**7 ^-v*^t%v>7uu3L$ymwL (0.6 

M%) t-5°C^M0°C-e»f 3 ; 

(b) -5°C^MO°C-C1575M30^IHIx fc^TMTf 8 75M14B#IHIJK#-r 

S ; 

( c ) m&tteZ £Xffi&Q e CX'307bm40frmmt2> ; 

(d) AWCx*vtuu^y&&Tiistu^*vy*M%z^x%&Mte'm 

(f ) l«±C^K$ttiMt«. 
>h'J^Dy^«!M (SEBS) ®7jl/t>>i^y7-(;lU SEBS©#£T 



(14) *S*¥1 0-5 0 3 7 8 8 

ckoTSEBSJi^©25^;i/%*^£*;i/*>fb1-3afc&T-&3o 
ttT-feDs ?S*0&iSg ('J>&<i: 

t)40°CWT) T-©^14&*U fro N £©£5&^>-:7©^#&gS?#s 
^M^©^^>{5«iiSS^ffMtTt^l!Il©±W3tofc^)^* s oTV^?)C^ 

^^e*fli©«i£^«s ^;i/-7°©£ii#, »m?i&©$«g£:fcv^ 
x mfern £tz\*'p-&<tbffifrmz mfemx $> % ^ % -e $> § „ 

bv^T-fe^i:%^^tiSo bfrb&#£> ffi©K?il£-r;:£#T-t 

-?) o 

U ?-Co^T, £jj£#©IB 19 Jgb#tt*^t«# bT 1^5 SHOE 



(15) #§¥1 0-5 0 3 7 8 8 

[ (A) „ (B) m ] p<D&5k#*ti&£*ZBM£1&&t&Z£1fi*Ci* 
5o ACDnTO(iB©m#fiLh±t*^bTV^S (p&ffiTe&S) 0 

&©86*tt&#&fctN ^;i/7--f ©#*U (Bernoullian) (£fcfcM£n-pg 
jR<ZWl/:3 7Si& (Markov) ) "Cfc !K d©#U >^£&a-£ftT'fc3 

2o©^7 ^-©fflttWfcfiJfctt) £flc#bW£> j^t^T^, , 
©M (Odians G.s Principles of Polymerization 1992) #M) o bfrbfc 
#£> N fcbfcx A^fi^^^BW©^^^^?-^©^^©^© (fci: 
3Sl^rJ^feliil-fgi) v;i/U731^) H&5&£>&\ tf'Jv-tt 

2o© : e;T-«i4 ( a&b £»-rs b<v b&a& 

mmtzzttimzv^) &MmLx^zt&&&, -ab-<dwwz&^xp® 

2o©/$#fr£/$t):&-oT^3#'j V- (Afc*A£Jn*£Cfc##£b<x * 
fcBl±A#$8Ko<£fta£*CA*iO&x ^bTB^Snx.^, 
4Wltl^i2 0^lt 2o©fifcfl\ A£J;tfB, fr*>fifc!):4oW£x 
JfbtACnlpfflliBOmfffll: lo©iijS (junction point) (p = 1) T? 
JWH&&bTV^ ^bTin^©^S©IB?iJ©^ii7n'y^ (block) J; 

^UT-fi^^D«^ (diblock) ±tS^^^^nSo BtKfc^ * b 
A©n#fi©i3©7D>^tfB-7 r D'^©i20gijS (p = 2) Tr*S£b 
T^&&<3&* (^bT|5)4i£, &bB©m#&#A£igi^bTl^&£f;):) N % 

* bB©m#fit©E^J^nTO©A©iE^Jt, B©m#j£©@H^J^aoT 1 75 
S^na±0^M-e^bT^§^?>« (p^l) ^ ^>J-7-l^7 7hitl 
($fcttp=ll:o^t^7 



(16) *8«¥1 0- 5 03 7 8 8 

# (multi) 7D^#'J7- ££K:i3tvTpttp+ 1 7tiyZ\ZfttZ>1g 
ttjSCRTfJfeSx tt^ftJS^HH^&^ttfc^S&^ny* (star block) ft 
ClilH^V^TpJilTiS^tl^CD^lK^T-^bT^sa (arm) © 

#fBW©#* bt^J(i> ^;i/^>-fb^5 L b>^J;t>"7*^vJi>©^77 h&M 
1 E£*;h4Jl±©4MftjSrc 79i?x.>'7uy9 (£ ft \$Z)V*s Wb7s ^ > - 7* 
#fgBJ3 ©ffe©$? £ b V >0!ltt % 7 Z> 'J D x r U )V - 5?i > - ^ Wb* f- 

znh\uMWM (topological arrangements) ©5fe^©7^l/> 
#&© ^ Wb fcmT 1 131" S ^figffi <fc 0 Sififc-T 3 i £ ifi? ft Z> 0 U * =S- 

^S^S^ii^nTV^o MtiStil ^ < OKH©Kfi[ft-&» (complex) 
s m?UXZMib- U X U >it h U x^;K *5«fcV hi);* (2 -x^;w^>;i, 

©^st3^?>n^«tt)*)«fc?3 iv^^xb^^fe^-rd^^jifis^ntv^So 



(17) #it¥l 0- 5 0 3 7 8 8 

&zitz>z£%x%z>o 4 *>&m£tz&Mfrm*fi-3x-KV'?-(D7'u h> 

Jfc&fclfctlT^&l^ stfy^bXDsfcasfc^ttfb (phosphonation) fcU 



(18) 0- 5 0 3 7 8 8 

7D y 7 © 7 b * i/ ¥ U x <f & 3 l^tt-f * bT M Si= 

y h©K^Jtt#&W©Mg&BW©-o-T?fe*o 

3tf7*lE£i!ltCH31bTl^„ (fca^ttTg) ttHO^^fil 

ft (M3I££l>*[I]$s) ^mSbifimt^^SXtb^o fct, #7**S£aSW 
± (BP*>Tg+50) TiiiKiTgWT (IPt>Tg-50) * D & £ t>£»tt&#o «fc 
*'Jv-©Tgl^l<^ot. f£r£<Z>ffl& il©4>©)^©im 

Will t fc: < ^ o EMWUR-fh*** U o ^ t © «k V ^fcltiifci: T g# * © T mfig 
©2/3T'£>3o 

^u-7-m©is^b(i#» (*fci±«ia5tt*) h^ii«it*t#A-r 
t gam© 7 1/ * > y. y t 1 -f ©g^ i: t t ^ t>n * o 

b^ffifltiSSSfl;-^ (saturated origin) ©7 b*$/7>&«£'&SfcmT 
©5eT*»£ft3o 





R 1 




n 3 




CH 2 c 




CH- [ 














n 





m 



R\ R\ R'^VR'fcfc^&L&bTs ***&ttfi«7 , ^/*;i/-cfe 
So R\ R 2 ^ci:t^*R 3 7J<^T*R 4 ^n-7^;^T♦feSi:§^ ^©«^(i^^U> 
-75 L l/>T«fei.o 

7 b * 7>&«g££©ft U^ttflJttx?- b > - 7^ b >T* & 6 o & 
Cft$*F£U>©fis 7b*i>7>&^S#xf-b>-7D£b>©j§'£-e& 



■t * 



(19) 



4**¥ 10-503788 



3 0 x.?\/>-7^\y>&&vx.?v>-7'n¥is><nmfe&xmz&%\x-&z> 



U^fSfQj|2$tfb-£t) (unsaturated origin) ©7 1^>7>&^S& 



R 
I 

-CH,CH=C-CH a - 



titf'J (K 4-7*^x» T-fet) ; R 5 #Cl©h£s -£©fif5gf±*U (7n 
D7"l/» X&*) ;€btR s W^l/0i:t, ^©#§M&#U (U 4-4 V 
zrvy) x*&Zo *U (7^voi» N #y (7un7b» N (1, 4- 

&o fcS© 1 > 2 Stttt##£-r 3 c: i: fca*t#fc«fc 

#Uv-©^fili, M&«ft&S©fc#>£li> »£b<fc*10,000g/^ 
;i/WTt?*oTfi*f>^ gfc»£ b < tt5O,00Og/*J]/«fc < &tt;h,«& 
fc&V^ JMJP25-1000#m N #£L<ttlO0-500/ziiu ^ bT«&£?£ b < &25 

o-35o^mT% &m^xu%x%%%fttmmm&± l &i£5-z., 

m<D^U4 *>fi*W4'J>S < i:&10 6 , b < < fct>10- 2 S/cBTfft 
W-nKftfe&v^. «^©Mnt c fc?.«m«Jri;tt / J>^< J:%10\ $?£b<ii'J> 
* < fclO 4 ^ bT«&£?£ b < t±'J>& < £ &10 6 :*-A-cmT*&f7tt&'& 

o 

< li3075M100%©ia N * btft&$? * b < fct5075S80a*%zk£iRJfc b&ttft 



(20) 0- 5 0 3 7 8 8 

6 flit «fc o &»©g$<H * feflteJte tittle ^ n e ©I©M 

^fill Ifc i: ^IS^ tife RISiiOii (domain) £#** 0 * 
fS#©rafM*$&> (grainy structure) iffcE^fcspffC-aJfcafc-* 

mmm&x&zztft^mzhx^tzo u^u s&* 

> s percolation) ^T^l/fr^l^ftS <fc !3^l\, 



(21) 0 -5 0 3 7 8 8 

^7 7Mtl^X, HJJE3ftT:fe!)N fc£^&OT©*U vH&Iifr£>7} 
(HIPS) ^7 7 h Wli7t ;i/xf^ h>g^ 

^v-ftl&^SfiHfil-rsifclciDH fe*0«K© r#obD£ (blocki 
ness) j *W«<bW**BHtii**U *3^>^.xy b©$I^IB?iJ#f#£ft 

i3Lfcfc©«fc!5&oW*o ^^l^>-7K^b^v^>=fA©MH-^m^ 
li^^WbbfeJl#> J-^y^JlZmUtZ (organizing into) £h#T'§ 

x^hx'-, #l;l«7£'jD^h 'J;b-^^^>-X^l^> (ABS) , 7 

-s;x> (epdn) stfyv— ©Hafck * tcne.©^u^-©^* J ^;i/^>'fb 
*©ii7i"jp- h 'j;i/-^i/>^77 h-fbbfc^lt^M 

i: * U v-©?j^i * "T 5 d i: #T- § 3 0 tf^E* D 
ACSttABSi:H«©35St?»«*nao mtM^LTT^ 'J D — h Vfr-Zf-ls 



(22) <8*¥ 10-503788 

Hi 

w pressure clamping cell) ft^b^lSlfca*^— * £ft#)£fc©J3{£ 

#?U4K£M&m8i (tt*+20%Pt) tt4txi/nDm (Elect 
rochem. Inc., Woburn, MA) X D f#fc*)©T-&£ 0 #*Wffifcli¥£&gP#£ 1 
mg/cm 2 T'fi££^iXb-t&>), :*-7*tf> (Nafion) 117^W bt® 
fflbfc (Gottesfeld, S. and Wilson,M.S., J. Appl. Electrochem., 22, 1, 19 
92£#M) o mBR©*** 

*iPE*fcttiinS*-rtffifflbfco ^l^iS (23°C) ^ftofco 

^^■>feWai^fi'>j-7>^;i/3tf— • >*y;M >^tt (Schlumberger I 
nstruments. Inc., Burlington, MA) ©126(K > tT— f>X7t7^ if-Tffo 
&„ zK*lK*>'^ ; Sf*-fe^©2o©^Dv^>^m8i©Ht3»Abfco 5mVx 
«ESffi*^fflbfeo K»©JBJR*l*50mH«^21MHB--eftofco jfr^ttVincen 
t, C.A., polymer Electrolyte Reviews 1, 198713®©* ©fcl^tll"C&£o J^T 
©HSi6#J t J; VSMfcttS fcW o fcW^a* ftfciBttS ftfc &(Dtm 

i 

Nafion 117©M«MS (Jt«) 

Nafion 117IItt7-*:i#>*± (Dupont, Wilmington, DE) *>^iU ^©£1; 
ttfflbfco &«*Cl»H«*bfc»s -ftf bfcfcil^K 5x10 

- 7 S/cmT-$)ofeo »S|llWft5l»fc*V>T> Nafionte, fiJET" 2 o©^?Ltt^» 
M^SH (Electrochem Inc., Woburn, MA) (OMfcJpnfcbTffStfeo j^fUM 
&¥®t$£ lmg/cm 2 ©a&M^^&i;tifcNafion 117£WbWfco Nafio 
nJK*KKB5C30^^fl*tS«lb&o C©M««^fiB#ra ($U0#) 400m 
VT"5mA/cm 2 ^Stlibfeo bfrb, **fe<fcUMtE©H«fcffiT*^ 
bfcCl£fccfc>)&©25#^lIfcfcoTiEfl2ftfco £©l$IBI©fc£ % m«M±^£ 
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mm&mtp bfrMLXLt^x^zzttm^tzo 

mm 2 

m 

=r h^oih^r^^^>8.68g (0.042^;i/) ^fiD^feo gtfboo, 
U^r^vi/^ (PTES) 51.76g (0.215^;i/) ^SDx., € bT^Tk^i^ y 
11.50g (0.25^1/) ^iPxfeo (70.6SM%) 17. 5g (0.28^;V 

2. »?L# 'J ^ 1/ >JSI (Evanite Fiber Corp.^ Corvalis^ OR) O^S : 
rZ'^ZLtzo lm-Zlts *;i/*WbPTES (:e*I4£#bb) £;i©i£pgT\ 

& (XH3T-) ^^^xb-rs^toDt, femLtzo 

3. $/7 >£*S&© * >fb : 

*;i/*><fb&s ^>^aM£60-70°Cl3;WL£M^ (97fiS%) iz&t 

zt\z&t)?f?tzo x^xm^m^yKizm^m-otzm^^Ltzo 

WbWMtgbfcfflUctD^v hD-;i/bfe (*<J3 0#) c 

4. 7oi^;bh h^ri/i/^> (PTES) ©^l/^Wb: 

b U^;i/'J>i?-HgHb^St^£ft (1:3) &]14.94g (0.108^;i/) 
^^■1/>^D'J KlOOml^MPU W*v±Sb^-og»»«4ft©l£ii25 
0mlHyP*J27v*:3£PTES 25.88g (0.108^) &£?>'^b D U K2 
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5mlftiDiLfc« S^ti^-4°C75S-2 0 Ct^iPLfco SJfcfflftfc- 2°CWT(;30 
#IW«ofc 0 &V>T\ SJte»CS0.J6*ft«>o < !9li^bfco &tm&7ft£Jfctt 
g£-2TOT£30#|?g«ofco Jfe^"T?ai6S*M (23°C) tRLft, II© 
^£*;b*WbPTESfre>Bft^fco S'JC, *;i/#>fcPmtfrjtT«tt<b£*2 
- (4-^nn7j^-Jl/7i-jl/) xf;i/h'J^ h^^»7> (Huls, Piscat 
away, NJ) ftffifflbfco BfbKfcllMfekfcSt-Z ti?t8«b&, 
5 . : 

fflt&AjIS. (sandwiched) 0 Wbig&$J30#fi§££ bfc«3fc (4mA/cm 

2 -£«0mV) £#t|£tfco CO^P^©^C^fiJ©^/7j<^^^?ititd;!5, 
«jU±3&Ci£Tb*&«>& 0 ^<oip0|SKfc:fel,^ i^^Jg/b^ftiiSJfo 

unsightly hole) < |£J!l<h&ofco 

7*d i:Kl* 

1. 7,?-b>- (^^l/>-^^>) -7^b>- h'J^Dy^I^*: (SE 
BS) ttS/x;Hb^%t (Shell Chemical Co., Lisle, IL) frfcfcfc (i§*I£Krato 
n) o SEBSftB£#3.8fiS%£l, (DCE) 80JtM%^>7 

n^*tf>20Sfi%©&£|gi£4i^Stfgbfco 

^MJiJ?(i^T©hi5DT-fe^ : h U^Py^tta^JlftlOg (0.03^;K 3. 
Ig7s^b» £DCE 200gfcjb0it2-4l$|HliI£bfco »ofc»aWfcW»*>ftfe 
o fcfc<fc!K »^#febfe^UT-^*500miaT»4H^b 

fee 

Elftli (S0 3 ) ^^rS14^^^D-7V^y/7'4iT"^7^^§ltgtf3W 
fee DCE4>S0>3.4S*%«**Httbfc. S0 3 (*j*irC) *<j2.34g (0.03^^) 
£DCE66gfcigj¥Pbfco ««*aa«t»T»4t:^bfc. 

^jusnfrs (SjiSS) fcRr^ffS^fflbt«^-^^ 7u*;k t;^ 
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>#>HJM&P/j*aa, m^7?- (oil bubbler) , 2o©^7^f>Six 
2o©$T*4*tS:Sbfco 
DCE262g*«fcVh Ux^;i/U>ffil.5g (0.0082^;K 3.6 : ISOs) 

^tfT-2°C{3^abfeo S0 3 

(aliquot size) (IPt>S0 3 £o^T& 4 - 5 ml) l±#*©»«©£f* 

a©*ct^i/i2T-$)ofco *©a£*£so 8 fc^Ttt5#iBW±;frtt^ ^b 
-c^uv-tov^{±5-io^±*^"r«>o< Din^feo 3li3**^Stt^o 

M*u -5-0°C (&ffc-2°C) ©MfSHk *£irau>«#*£Jfc+«flrLfc 
^CLL £0l3IB©llfc!>£x bs ft (orifices) 

SfitSlfe (20-25°C) 0 

ij-oi/^u-^--t'40 o CT-Mu ttttcfes^feo^^^nast? 

aJ^*ffilB«l*fTofc 0 *fit4©»^DCE^]62g (3-5II%ii» 
T"fc?>) CSlIlfe. 0&8-10M%ig 
$) DCE©|RB*aE»fco *(**«t^b (x#>:r— >a>) N 
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fc£ : 

(i) ^v^i/^Wbi/^i^T^i^Wb"^^ ^lt 

,577,357-t) Xl±, X)V*y<imi.mmfifotitzbK bfr LQ0°Clz^XX$> 

ofco b*>u ^m^m5,z39,oio^(Ditmuzmm^tixi^xo^ winki 

©C^teU *bWinkler©^';v-«ST*tfci:bT*)^ ^Me^SI^ bT 

2 . WbSEBS©^MMfc : 

H^MzkilSU ft#bfe7k^tSoT^U ^bt 2o©^?L14^M^ 
*Ht$A,£ 0 £©M*m&400mVT'50mA/ciii 2 ££U fp)±«^ 

7c 0 «»450m 115m A/cm 2 {3±#bfc c 
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\*. m££titc7m&&vmmtf$TM$ns ?\,x&mzfotxmMmm*&m 
Lxn&mtz&ot£nt)$TM%zmti,xx&z> 0 

mi&i 2, ^.t^M^-^i/H 1 3fribmm£tix^z>o mi oo&mnz 
\zm 2 ommmm i6^ 12 onm®- 1 7 , k 1 a #&s 0 

$MmmtLX(DMmi±, mntLxym^m^tzm^ ixrcDXoizmmz 

k 1 4ti^n§o 7mizmmmmi 6 t^Lxru v >££D6o 7mm 
Miz&ux7mtmmcDffimmiz & ^^tzm^^mmm^ nta^n 

©«4«ti:RjiSu tLxmmmmfoi 2^m^xMn^M^^m-otzm^ 
Willi 1 ftizmm7is*)i*£bz>o j*yfcmmi oi^orahxi 
N mm^^^^(D^m^zx^^Ltzmmzx^xmm^ntzmm^^ti)^w. 
btts-To yuh>itmm^^tuvt^Lxmmmmtiz^ux7k^^ m% 



10-503788 



[m i ] 

FIG. 1 




1 



m2) 

17 16 10 11 12 






(29) 



10-503788 



[^mmsm] mmm 1 8 4^©8 

[JtttiB] 1996^731 IB 



Ar 



R 6 (i7j<ll^fe«^^;i/ ; 

R 7 &-S0 3 H, -P(0)(0R 8 )0H, R 9 -S0 3 H^fcli-R 9 -P(0)(0R 8 )0m3i3^TR 8 (i7j< 
Artt7x— ;i/ ; 

m , n , p \Z 0 £ tz &50fr <b 10, 000 g 7? ©ES ; 
qttlfr^lO.OOOOgffc ; LT 

43 J: If # U i?x > ® 3k£ftiS§#<*;jb» £ ft & ©T- & 3 s If *©IgB 3 gBtt 

©Mo 



(30) 0 - 5 0 3 7 8 8 

( f ) !t^£M±MS LTMMtSo 

16. y^U>- (x^l^-T^l^) -^U>hiJ7D<>^^i^ ( 
SEBS) 0^;^>^-r^yT-©||?3i^«^T> SEBSO#STT'«t?> = 

mmm- u >^ h u *m*&m u KSEBS{±25^;i/%w±«fc d «c*as[A*a 

o 

17. WT<kDfc*««P-fe;i/: (a) »*©I6H 175S8|3«©^1* n^©K 
; (b) tttttS*k1"*«Bl*J:V»2©»itt-amffi; (c) R-feMi2k&« 

18. ^l^S»2«ffi©lo^jS«ifi^«tt)«lfiR*tU 
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